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im^M 2 ] ^^Mr- VyT^yTb^. 1,4- If >^ (3, 5--JT^y^> )V) 

\m^-^ 5 ] mfB-^^^MM<7):^F:&TT% 160~200t: icjnl^ LT 
K:^'; rf*7-=Sr^^$-iJr, ^v>r-. 7^ h ^;^;;^:^^'>m^^'iE7Jc^^^#J^i?r 
[m^:^ 8 ] 1 'e)V(Dmn&^m-m-T vyr<>izML. 4 ^;KDi&faT- h 
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^-v: 2/ 



;U607^ h ^:^;V5}e>'m^:^^lil7Kt/^ 4^;k7)^#2^~:;^'T^ >^=^^^^-ii:^'^i:?: 
1 0 ] 1 3&v^ u 9 (Dx^^-ftiTt)- 1 ]Sms«o:;^Sfrc ct 0 Mit 

o 

[if 1 3 ] m^m 1 >^v^ L 1 2 6ov^-rtL5&^ 1 mi^tm(Dijm^ ^^m 

:^ 1 3 x(i 1 4 mm<omm^v ^ Ka^t^o 

im^m 1 6 1 m^M 1 3 ^^v^ 1 1 5 <D\^^'fM^ 1 igt^tB^c^^^i^^'t^ 

m^m 1 7 1 w^:^ 1 6 tm<om^i^mm^^ 'm ^ Kaj<:t?<^^?^=sr« 

i^±K^^r:^ hb-ce 0-9 o'Ctcini^tT'7'f ;i'At>ticL/it^^ •^;^i5'=&ilL 

■> 

aJiE# 2004-3036738 



2003-090546 : 3/ 

[0 0 0 1] 
[0 0 0 2] 

>Kn:y (dendrons) > ^^H^^K V (hyperbranched 
po 1 yme r s) ifi^^"^^^ ^itg t^it<7)M®3&^<bv^ B =&*i6TV^<?, 

1)0 K 1; - {imiijfi^#>l^tlt<^#:^ll^«3t =^ oift^^^t:-^ o 

-7- 1 LX<D^^) 4 ^ V<Dm.^ii^J^^^\r^^^. AB 2 MRZ/A 2 BMO^^m.^ 

za^JiS (3 0 or) . -fk^^S (itTKi^m^iiiV v^lc^lt) tcJ:oT-^ ^ Mb 

-aminophenyl) amine tWO^MTiO^^m^^X^ y^V ^ ^ Ktui^ 
#:T*)^'i^°V7^ y^m.^&mL. ov^T'»^aX{i^b^Ml' J: o TH y p 
erbranched Polyimides Lfz (^WnXMQ) o * 

[0 0 0 3] 

(m:^) 2000^ 
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#M 2003-090546 ^- -J 

[^WWXM2] Macromolecules (2 0 0 0) 11 
1 4 

mmW:$:m3] Macr omolecules (2000) 3 3 . 6 9 

3 7 

acromolecules (2001) 3 4 . 3 9 

1 0 

mWW:Zm5] Macr omolecules (2002) 3 5 . 5 3 

7 2) 

[^WW:SCBi6] Macromolecules (2000) 3 3 . 4 6 

3 9 

[^^#M^35:g^ 7] Macromolecules (2002) 3 5 . 3 7 

3 2 

[0 0 0 4] 
[0 0 0 5] 
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^-i^ : 5/ 



[0 0 0 6] 

T6 0-9 OVliZmmLXy ^ JVAmzLfz^. '^:^^^:mLXytmMLfz^k. 
[0 0 0 71 

[H^g^o^ifeoBSl 

[0 0 0 8] 
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^-i^: 6/ 



S L < . Tffilfjt^ (1) -e^ ;^ tt ^ 1. 4- e;^ (3, 5- v T 5 y ^ > - if ^ 
[0 0 0 9] 




[0 0 101 



[0 0 11] 

(i^:<7;V'sJ^^->"7i^;i') 7'^^^•>-iE7^c^^, 4.4'-[2,2,2- h V •7;v:fn-i-( 

x ;^^iE7Kt?^ -5^:^ 7 > -r h ^ >'m vilTK^^^ ^ 7 iJ' V ^ x h 7 
^mi^il7jct>^o^#i^ms^it7fctf> Xti. 1, 2, 3. 4-7-^5^ > X h 7 5& ;V';K>m>^ 
v^n^>^>7=- h7:^;;^sK>^vil7fc!^, tf u (2,2,2) h-7 
-jc >'-2. 3, 5, 6-T- h ^ ^l^'-K^m viE7Xtf^ ^ ^ ^ <h § ^ o x h 7 * ;l/ 

[0 0 12] 
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y-3,3'-v^-5^;i^-l,r-e-7jc^;K 4.4'-T</-3,3'-v>'> h^v-l,!'- 
■^-•r;K 3,4'-->'T5 y v^7jcj:^;vaL--r;V (mf^-DADE t 9 ) , 4,4'-vT 

4'-ex {-<>-^z^T<» . 3.5-i^T^y^j.#m. 2.6-:^T^yeyi^>'. 4 

,4'-v^T^ y-3,3',5,5'-T- h^jii^)]^\fyju—)V, 2,2-\fi7. (4(4-T^ y 7 
^i/) '7^^;i.'/nyN->, lf;=^(4-(4-T^y7^y^v) 

if;^(4(3-T^ y yjiy ^v) y i.4-tf>^(4-r ^ y ^^y 

i/) -^^-if^, 1.3-lf;^(4-T^ y ^a^y^v') ^-y^-^ (m-TPEtv^-?) , 9,9- 
[0 0 13] 

mir^o ^^^^'^>mm(D^^mm'^<Dmi. i~5 o@^;6^^$ft lv^o vn^^ 

IB^jt^ (2) -e^f i> (r> -^mi^ ^hi^-^^-ho 

[0 0 14] 

W.2\ 




NH2(CH2)3 Si O Si (CH3)3NH: 



(2) 
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(^ff^ n {± 1 ~ 4 9 ) 
[0 0 15] 

0 rsj^tcjjD^i-^ ^t\ziiV) m-m\zW'.^mint^'\Y,i.xm^-t^mt.mm 

<0^m'^z^^m'^^^xmBmi)•-h^.^•th^t'h^X%:h<r^xm't. Lv^o ^itLf, 
[0 0 16] 

[^b3] 

COOH jp|«i 

I ^^-»- CO + CO2 + H2O (f^^<^183't) 

COOH 



QH2 CH3COOH + H,0 (ii^^143t3) 

COOH 

[0 0 17] 
[0 0 18] 
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\mM\+ mm\—^^mmtLx^ 1 4 0--1 s ortcjni^Lr^i^-'M 

tLXit. y-^'iUuy^ Yy:fytiti.tL<. -mMtLXii, tf V >^>2^?>V 
[0 0 19] 

[<fc4] 




+ 




N 



H,C- 



COO 



OH 




N 
I 

L H J 



[0 0 2 0] 

T 5 ~ 3 0 •t;vo/o^ $f S L < i± 5 ~ 2 0 •=&;v%^ST-ab 9 . :^^<^atjgtimX{i 
^iS' h>jC?tLTl 0 0-2 0 0^;l'%@jS;&5ijtf$Lv^o 
[0 0 2 1] 
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^-v: 10/ 



^ o 

[0 0 2 2] 

myK^(Di^mii 4-16 MA%mmTbmt l < . mxity^ y .^^ztsti o . 2 
~o. 6m»%es>&^^f$ t<> ^^^coj&Ktio. 3-0. 9mMi%mmTbmi 

®#3~1 5mmmmx-^^o ttz^ ^/Siiti#Ttc^ff=&d^tW4Lv^ 
o ^lSzaKti.#tc|Ja5g$tL:&v^:d^ 1 6 01C~2 0 Or^^^^tf* tv^o '^i^.JilB 

[0 0 2 3] 

x h^T^Vj&^^^^^J^LT^tg-r li^^.ifi;^^ K>6-'f^^$tL^ 

[0 0 2 4] 
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^-i^: 11/ 



[0 0 2 5] 

T. a^^NFF^^r. m-^. 6 0-12 O^mmm. L<{i6 0~9 O^^jgjg 

: 0 . 9 5-1. 0 5 <^-t;vJtT-^V^^ i ^;^>5'$f t Lv^o muMRVmim^m. 
[0 0 2 6] 

[0 0 2 7] 



['fb5] 




+ 4A + 4B 



B-A" 
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^-v: 12/ 



[0 0 2 8] 
[0 0 2 9] 

[^b6] 

HaN^ ^NH2 A— B-A^ ^A-B— A 

+ 8A + 4B ^ 



H2N NH2 A— B-A^ ^A-B—A 

[II] 

[0 0 3 0] 

) jc— 7-;u (ODPAfcv^^) t:mi>f^^tTb^X-^:ho ^ K:t';=r-T-[ 

> (DAT^V^9) , -JT ^ y z^y j^:=.}l^j:.-y-)V (DADEtV^^) , 9. 9 

[0 0 3 1] 

2C0-7- h^:^;i'sK>m>^te7jc% (Ai) i:^20^#2^yT5 > (Bi) t^K 
m^^^t. Tffi<35 J: 9 ic^a-a-f r^#:[III]Xfi [IV] tL^ o 
[0 0 3 2] 
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^--J : 13/ 



+ 4Ai + 2Bi 



B-A-^ ^A-B 
[I] 



Ai B-A^ ^A-B — A,— B 



1 »i 



Bi ^Ai— B-A"^ A— B — ^Ai 

[HI] 



A — ^B-A^ ^A-B— A 



.K 



+ 2Ai + 4Bj 



A — B-K ^A-B — A 
[H] 



Aj B 1— A — ^B-A ^ ^ A-B— A — ^B 



K. 



Bi — A — ^B-A ^A-B— A — ^Bj— Aj 
[IV] 



[0 0 3 3] 
[0 0 3 4] 

[f b 8 ] 

B-A^ ^A-B B-A A-B— Ai 

+ 2A| »^ — 

B-A^ ^A-B Ai ^B-A""^ Sv-B 



[I] 



[VJ 



B-A A-B 

B-A"'^ Sa-B 
[I] 



+ 6Ai + 4Bi 



Ai Bj— Aj— B-A (^^"^ — ^Ai— Bi 

Bi — ^Ai— B-A"^ Sv-B— Ai— Bi— Ai 
[VI] 



[0 0 3 51 
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10 0 3 6] 



a 



[vm 



b' a 

[0 0 3 71 

[0 0 3 8] 

[^bi 0] 




[0 0 3 9] 
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:^m'ft«^^?l^fiK$-iir^KiS<^^#(i. #tci3a^$tL>^v>^^ 1 6 or- 

[0 0 4 01 

[0 0 4 1] 

><o^jm:^'±mKm^^Lfz^)mtm^j:^x^.-^m^x^-oxi>. ±Mitmm 

[0 0 4 2] 

y}i^:fymtiit^o 0 0-18 ovizmmir^ tmm<Dmmti5:^ 
o muxmmvtm(D^v ^ < viz-^^htzibKit, mm • ^^mt^v ^ mm 

-riz±mLtz^^m<omm-^m^n') ^tKx *)mM-r^ ^ty!)^x^. z<dx ^ 
mm(Dmm.yfm^mi<z^^x$>^ (n^m^Wf^ms 502143 



ffilE#2 004-3036738 



#M 2003-090546 ^-v* 

: 8 0-8 0 : 2 o®jgT?^;So 

[0 0 4 3] 
[0 0 4 4] 

fiiittcLTS-^. 2 0/8 0-8 0/2 O^S. 0*L<{i 25/75-60 

/4 ofi^-e^^o iiS, 1 6 ot:-2 0 ot:-e3 

[0 0 4 5] 

(2)o:^^T-ti, ^ife^K'j-r^ Y^^mo^x. ^^my^yy^y^m^-^b^t^ 

^mmW^ 5502143 Wkt^h Z.bi)^X^ho W^^'') ^ 5 V<0 
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^-i^ : 17/ 



^ o 

[0 0 4 6] 
[0 0 4 7] 

*°'M ^ h% m^Kj^^m^'v ^ ^ K^)5^v^7 ^ ;vA#'tt^^-ro i s o vx^m 

Lfzt°V4^ K{i. PCTI^iii^ (1 2 0 ri^^TKS^tt' 4 8Bt^) T'ti-g-^&L'fe 
v^o 2 2 0'C-e2^KJ^±Jni^L7t:sKiM^ K^-f ;i'Afi, P C T^jg^lC-^^^-f 

^ o 

[0 0 4 8] 

^7^fzt°V4^ ^ ^ K7^;uA(±, §i5S«?^$. ^m^m^ 
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^--y : 18/ 



^ o 

[0 0 4 9] 

i^rm^Um-ti-:h:it-^^x-^;ho m^i£. i-^uy^ y^mmm. ^'VT^^ 

jKV •7i-^>;^;i/7T'f jJ^'V TV l^- 4? i; >^ 
K-oSmo^'V-^- • • --^-rnv, 75/*#Jig. Wi^^'')'^-. ^KUT$K-r5 

[0 0 5 0] 
[0 0 5 1] 

li^mM Lr<&^ ^: o T;te J? (W099/19771) . ^ omm^:^§^m<r>m.^!^ i,z^<Dt 
[0 0 5 2] 
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^-v: 19/ 



[0 0 5 3] 

mym^yy'JTi^h'^t^m<D^tL\^mtLx^ i, 2—i-yh^y>~-2 

— vTv K- 5— y!^;^^-^^^^ 1, 2— >:^■7 b^y >'-2— vT>^K-4— 
xi^>'0®:$5'^^^#i^l^ Kn^Mb-a-^^x ^Jx.{f2 , 3, 4 — h V H Kn^lrv^^ 
-/yjLy>, 1, 3, 5 — > V n Kn:^v^v-if>ifemc2— :S.t>'4— 

4, 4 — t Fn^v-7^n/N'>oa:.;;^.T-;l''^:^tf^ih7&^-ei:^ 
lb $ ^ O ti V >o 
[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

-ti'-H'M^ K^<^^Bir^-r^^t ^>-e^^o ^ttti. 2 5 0—4 5 0 n 

m. 0^ b< Ji3 0 0—4 0 0 n m<7>|gHlI:fefrt^^^ft=Sr^1-*^^ll7 
[0 0 5 7] 

tiliE#2 004-3036738 
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^-i^: 20/ 



[0 0 5 8] 

— 1 o^mnmx-^y). mmm^tsmxiti o—e o^m^mx^^o M^it. 

[0 0 5 9] 

^^m<7):^^jmm^^^') ^ ^ vmMm^m^\ o . 5—2 0 0 ^ n xom 

[0 0 6 0] 
[0 0 6 1] 

CMv-m^u) X^^MRZ/^lf-M^ytfi^Bl^Lfzo (M) . 

mf^^'f-A (Mn) . M:i:^:^^5'T-S (Mw) . Z^i^^^S: (Mz) =Sr^-r 
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[0 0 6 21 

Mmmimmm^wmm GTA-sotc^-o 5 %^m^m. 

1 0%:9'MiajK> 6 0 OVIiZisif^m^m: (%) ^Sr^-To 
[0 0 6 3] 

h)l^^^to 1 7 8 5 cm- 1 {i-f ^ K^-^, 1 7 2 0 c m" 1 (iC = 0|S-^<7) 
[0 0 6 4] 

7 7^ 3 tc, 7X^:59^^ h 7 ^7 ^^m^fz^W^nm-^ t olt/co 5 0 0ml/ 

liS^L/io 3, 5-i^T^y^Ji,#m (^i^fil 5 2. 1 5) 1 3 4 g(0. 8 

8 1-^;l'). (^^iSe. 14) 3 4. 4g (0. 4 0^;!-) . N 
-^^;^eni;K> (m^NMP tv^^) 4 1 0 g. h;vji>'4 0g^, 2LO 
3on:*'y;^#^lcAtLT. ^^^^IL^fe^^^it^LfCo vU n >t&l'ottT 1 
6 01C. 1 7 0 r pm-e3^r^3 0^^»m#LfCo NMP 1 0 0 g 

iR* 1 3 7 g (Mw 364.4) (94%) m. p. [125-130 IC] 
NMROia'SrlHl ic^-fo 
[0 0 6 5] 

BDP (d^-i^S 3 6 4 . 3 9) 3. 6 4 g ( 1 0 ^ V ^;i') . t°np{ V y 
tl7Xt> 2 18. 13) 8. 73g (4 0^ V^^W . 2. 4-i^'T5y 

(55-^3:1 2 2. 17)4. 8 8 g (4 0 ^ V -t;!-) , 7 7 
b> (^$?-d^*l 0 0. 12) 0. 8 g (8 5 U^;!/) , tfV v> (:0-i=-a7 9. 
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^--J : 22/ 



10) 1 . 6 g (2 0^ U-=e;i/) , NMP 1 5 0 g. h;i/Ji>'3 0 gil: 5 0 Om 
1 03pP7^;^=n^itCAtt-r. N2 ^ili:^^;6^^^ti#LfCo vV H^^&lcofrt 
T. 1 7 5 1 7 0 r p m-e 9 0 d5-FBlinf^ii^ LfZo 3 0 ^P^^ggit LT. 3 . 
4,3' ,4' -'^VV'^Jiy >'-rh7:*;V:i^*>mvil7K.iif (mf^BTDAtv*^ 
) {^^M3 22. 1 3) 12. 89g (4 05 . (3-T5y 

7j^/^i/) -4-7ji;1/-;1/) (^^»4 3 2. 5) 8. 6 5 g (2 

0 < ';^;V) . NMP 1 7 3 g. V)VJ:.y3 0 g^JO^T. Jnit. m^l^LT^. 

[0 0 6 6] 

vV3:/?g^4j, iy2?g/it«L-C. 17 or. 1 7 5 r pmt?2 5:^»1- 
?^i:^o/^o ov^-tr^JS^S^ vi; :3>^g^43tc+:g'tca:LT. 1 7 or. 
180rpm-e8B#F^55 mu^mW Lfzo BLB^. h y t^iZTi^a^t^^ t 

[0 0 6 7] 

- (mv-Mp°n) x^i-m.:^xf^=^m5^:^^m^\.tzo ^'):^^v>^n<o^^ 

mt. ft#^T-» (M) 2 5, 6 0 0. m.W^^=^^ (Mn) 5, 6 0 0. m* 
(Mw) 1 5 5, 3 0 0. Z¥*^^i^» (Mz) 7 6 5. 6 0 0. M 
w/Mn 2 7. 8. Mz/Mn 1 3 7o G P C J; ;i>^T-S:8^:^[ll=^liI3 tr^f 
o ^#mfPB^S!if^^^ff^mTGA-5 0^ffiv>-rft^#^^tfo7to 5%m»M4 
3 or. 1 0%m«il^5 1 7t:. 6 0 0t:i;:fett^]^»7 6%-??^o/io I^^S-^ 
OlliS-1215 lC:^i-o 
lO 0 6 8] 
^MM2 

BDP (^^43 6 4. 3 9) 3. 6 4 g (1 0^^)^)V) , 3,4. 3' . 4' - 

tbliE#2 004-3036738 
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lf7i-;v-r h^:^;VjK>m-:^it7fct? mmSPDAtv^^) 11. 70g (4 

0 5 , 3. 5-':/T5 y y)i^3L>4. 8 8 g (4 o ^ 9^;^) . /^i^n 
^iJ' h>o. 8 g (8 5 i;^;^) . 1. 6 g (2 0 5 y ^jv) . nmp 

150g. hJl^^>'3 0 gSrijnx.T. N2ffit#L/wo v U n ^^^&HottT. 1 
8 OTC. 1 7 0 r p mT« 9 O^mKJi&U =f'^-^^mLfZo 0^. 
ov>"ei9>o< (1 3 0 r pm) L^>6^'f>. if>^ (i>;&;V'.i^~^ v-7^-;W 

jc— r;v4t7|cJ|^ (0DPAi:v-9) (^T-»3 1 2. 2 2) 3. 6 4 g (4 0 5 
. lfy?.-3-r5y7a^y:^v-l, 4-^>-b'> (mTPE 
(^i^»2 9 2. 3) 5. 8 5 g (2 0 5 . NMP 5 2 g. h 2 

0 S^MK.:hty)U^mmi.tZo nmp l O O g^^JOX-r. 17 5*C. ISOr 

pmx-mmmw-t^tmmttj:^fzo 17 or. 1 7 5 r pm-e5B#r^2 5:0->!jn 

[0 0 6 91 

^'^MRZ^^^M^:^^: G P CT'M$e. I1I4 t'^^*M5EOG P C<^0^^i- 
o M^^lrA (M) 3 2, 8 0 0. ifc^itj^i^i (Mn) 9, 0 0 0. AM^i^ 
^i^i (Mw) 5 0, 8 0 0. Z^m^^m (Mz) 1 3 5, 0 0 0. Mw^M 
n=5. 6 1. Mz/'Mn= 1 5. 1 o ftS^;^^^ J: ^iHJ^T. 5%M?t(i4 
Olt;. 10%SfiM«5 0 9"C. 6 0 0'Ctc*5it'5.^ft(i7 5%T'^o/^o 

[0 0 7 0] 

mmmi tmrnimv^Lfzo 

BDP3. 6 4 g (10 5 . BPDAl 1. 7 6 g (4 0 5 , 

9. 9-e>5. (4-r5y7ai-;i') (FDAtv^d) (^^»3 4 

8. 5) 15. 38g (4 05 V . yt^n^^ h >'0. 8 g. IfV v> 1 

. 6g. NMP2oog. hJi^j^^s 0 g^m^. mm^m.^^. is or. i8 
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#M2 0 0 3 - 0 9 0 5 4 6 

I 

0 r pmT-6 o^mmmmwLfzo m^x-3mmmwu ov^t-odpa 

1:3 10. 22) 12. 40g (4 0^ . If;^ (3-T5y-4--bK 
ndpv-7^~;v) >^;v.i.>' (>^^a:2 8 0. 2 7) 5. 6 1 g (2 0^';^;v) 

. NMP2 1 4 v)^^>5o g^mu-cmx.fzo Kmm<Dix2A^zyv^ 

y^zmLX. ISOIC. I 3 0 r pmXl S^mtum-t^t^-'mt^ji'^fzo 
18 or. 1 8 0 r pm-e2 4NfF^2 0:59*^Jniiii^L/io i<7)?^<^-g|5=^ h 
:**^;^;^Jitc»£®t. 9 or. 3 0^f^]fjnfi1-^t, 5^v>7'f;VA-e^o7^Co 1 

o%its.ifi;^5 mmx^-ofzo -mm-r^t. rji^^^MLtzo 

[0 0 7 1] 

fi (M) 2 0, 4 0 0. Wc^m^^M (Mn) 5, 6 0 0. Sa¥%:9-T-4 (M 
w) 1 9, 6 0 0. Z^J^^^t (Mz) 3 8, 5 0 0. Mw/'Mn = 3. 5 0 
. M z /M n = 6 . 8 7 o 

m^mtr^-ofzo 5 %saMti 3 9 1 r. 1 o%MftMfi4 8 3^:. eooric 

*jnt>2>a*{i7 5%Tabo/co 

[0 0 7 2] 
^ife^4 

^ife-B^l tlWI^tc^f^LTto ^-r^lxx;^-^— ;v^<7):^Mii#|?^t ijoltT^: 
^fz^immW^ti)^iffZo 5 0 Om l/^ON2:«^;=^=^mL5&;&«f>. ±fB7 
[0 0 7 3] 

BDP3. 64 g. BP DA 11. 77g (4 0^ . PT ^ y Y JUjo-Z^ 

8. og (4 0^';^;!^) . ^^uu^^y-yo, g g. tfvi;:^!. eg. nm 

P15 0g. h;l'^>'3 0 g^^Dx-T. 18 or. 1 7 5 r pmT'7 OiS^FBliDft 
ti^LfCo V}^^>-yi^i>mmLryK^^m^izfzt'ofzo ^^^m^LfZo ^ 
1 3 0 r p mtCii^L^;6^'^. ODPA (:^T-s:3 10. 2 3) 18. 6 
g (6 0^V-t;H . FDA 6. 9 7g (2 0^';^;u) . mTPE5. 85g 
(2 0 5';^;V) . NMP5 2g. h)l^J:.>2 0 g^1]\ix.tZo rfi'T^mm'T^fz 
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^-i^ : 25/ 



ib. m<Diy2^mLX. 18 or. 120rpm. 2 0^':^i^~mt^j:ofZo 
18 or. 1 7 5 r pm-e9^ra5:59-KlSL7feo 5iv^7^;VA'lr^^t7to 10 
%m&<7)^°V ^ ^ m?^T-^o/io —mmt^i^. VJl'Vi^^LfZo 
[0 0 7 4] 

GP C},z^:h^^&RX/^^M:^:i^^m^o (M) 2 6, 8 0 0. 

(Mn) 5, 9 0 0. mt^^^J-m (Mw) 1 1 4, 7 0 0. Z 
(Mz) 6 0 4, 0 0 0. Mw/Mn= 1 9. 6.Mz/Mn=10 
3 o m^m^^-o fzo 5 %M«{± 3 5 0 r. 10 492 "C. 600^13 

*3tt^J^fi«7 2%o 

[0 0 7 5] 
^»J5 
^:^M4lC2iDfCo 

BP DA 23. 54g (80^ ^)^)\^) . v^T^^ >;VaiV4. 8 8 g (4 0 
, ^^VWy^ y-y Q . 8 g. tf; 1 . 6g. NMP 2 0 0 g. h 
;va^>3 0 g^inx-T. 1 8 0 r. 1 7 0 r p m-C 6 0 ^^JD^ LT-f ^ K:t U 
r/v-^^^tTto ^i^it^LT. BDP3. 6 4 g (10$ >; . NMP 5 

Og^tDx-fCo If;^ JL=.)V) jc-T-;i.-i|7X% (mf^ODPA 

i:v^^) 6. 21g (20$ .mTPEll. 7g(40$ . 

NMPlOOg. b;VJ^>'3 0 giSrSDx.T. 1 7 OlC. 1 7 5 r p m-C 5 4 
O^^tim. mWLfzo ^6[<^— i^x;^ h-r^^:. 5^v^-7^';va;&s^^L/3 

o 1 Q%m.m.<oi^')^^ vmwLx^'ofzo -mm-t^t, Y)v^^m\^fzo 

[0 0 7 61 

GPCtcJ:^:9*?-»:S.a*'^T-«^/fiT^M^Lfv:o (M) 2 4, 8 0 

0. (Mn) 1 2, 2 0 0. MM^i^^l-W (Mw) 2 4, 4 0 0 

^ Z^^J^^m (Mz) 3 9, 6 0 0. Mw/'Mn = 2. 0 0. Mz/Mn = 3 
. 2 5o TGA- 5 0 tri;i)iii^;^liioT. 5%M»fi4 0 7'C. 1 0 %M» 
fi5 2 5r. 6 0 0'Ctli5tt^2^*ii7 8%o 
[0 0 7 7] 

aJiE# 2004-3036738 
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BDP7. 28g (20^';^;w) . BPDA2 3. 5 4 g ( 8 0 < i; >=e;i') . 
3,4' -vT^ y v-7jc-;Va^--f ;ix (:g'^^»2 0 0. 2) 1 6. Og (8 0 
^V'ejV) . v^^^^;ict? (^9^i=-49 0. 0 4) 0. 9 g ( 1 0 ^ V -=6;^) \ 
t:°VS^> (^i7 9. 10) 3. 2 g (4 0 5 U^;V) . NMP 3 0 0 g. h 

Xl}\iULxmm^^Xl}Ux.fz)o 18 0V. 1 7 5 r p mT' 6 BtF^ini^> mWL 
. yi^') ^ ^ rf^-^^mL/Zo imH^i^U ODPA2 4. 8 2 g (4 

0 5 ';^;V) .mTPEll. 70g(205 V^JV') . NMP 3 5 4 g, Y 
0 g^^m^. 18 or. 1 8 0 r pm-e6^r^». mWLfZo 10%(D 

[0 0 7 8] 

GPClcJ:;|,aiJ^tCj:oT. (M) 3 3, 5 0 0. m^i^^Q-^* ( 

Mn) 1 2, 5 0 0. m»¥±^^^» (Mw) 1 1 8, 5 0 0. Z^i^^^M ( 
Mz) 4 8 6, 9 0 0. Mw/Mn= 9. 4 7 . M z n = 3 8 . 9o 
5%?lSS{±3 3 2^0 
[0 0 7 9] 

lli&^W|4timC/io 

BDP3 . 6 4 g (10 5V •^;V) . BPDAll. 77g (405'; . 
m-DADE8. 0 g ( 4 0 5 V -t;!/) . y?ixn ^ h > 0 . 8g. tfVv^l 
. 6g. NMP150g. h;V'-i->'3 0 g^Jnx.T. 180 1:. 165rpmtr 
6B#K». it^tTto 6 0^F4^}%LT. VT\JVxi^^-y (-^M^fb^^. 
T5>^»4 2 5) 1 7. Og (2 0 5';-t;W> ^ >'^^> 6 0 g ^*Px.T^t# 
LTto ov^-eODPAl 2. 4 1 g (4 0 5 V^;^) . NMP 1 3 3 g^jDx.T 
mj^jiL/Co fy^mrm'Lfzcnx^ 180 70rpm. 2 0^raJniiUT?g[tfc 
tCLTto 18 0*0. 1 6 5 r pm"e6B#r^4 S^S-K^/SLfwo ^ 0 x 
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2 2 or. 2Wm^mLr^kyr^y'i)\yA^ntzo (:^'y:^-m±. 18 0V 

CTx>^ hCT-^^-t^^O, 2 2 or. 2 l^mM^Lfzy ^ CTT-:^h 
(12 or. 2 4^^) X-'kyy ^ )\^AVt^^L^^o 
[0 0 8 0] 

G P C IzX^b^^mRV^^i^-^^WA^LfZo *#^?-a: (M) 13, 20 

0. mf^^^t. (Mn) 8, 15 0. mm^^^^m (mw) 22, e 0 0. 

Z¥*^^T* (Mz) 3 1 , 7 0 0. Mw/'Mn= 1 . 5 5>Mz/Mn=l. 
7 9o m^^KX^)^ 5%^»{i4 6 1t:. 1 0%i^4{i4 8 2*0. 6 0 or^C 
<^^51:{i 7 6 %o 
[0 0 8 1] 

llifeM4 tcriCi^Co 

BP DA 41. 19g (140-5 . FDA 73. Ig (210^'; -=6 

;v) , /ifvn ^ ^ >>3. 5g (355 U *;^) . \^V-J>6. 3 g (795'; 
•=e;i-) . NMP 4 0 0 g. V)l^J^>5 3 g^iPX-T. 180 r. 170r pm-C 
6 O^rBmSLT^ 5 K^i; =r-7-^ct/wo ^<^Lr. BPDA4 1. 19g ( 
14 05V^;v) . if;^ (3-T5y-4-li Ko^v7j^^;V) (^g- 
^42 80. 27) 19. 62g (705 . NMP 3 3 6 g. 

2 0 g«rinx.-C. }l^^'i:^rpjju^^WLxmmzLtZo 1 8 0 r. 1 7 0 r p 
mT'4BfF^ 1 O^F^K^SLfCo 1 7 %2tJKO^i^°'M 5 VmU^^fZo -^ScfiL 

[0 0 8 2] 

GPCaO^liiJ). m#:55'^» (M) 4 3, 4 0 0. m^^^=FM (Mn) 2 

1, 2 0 0. m»¥*^:9^^fl: (Mw) 4 7, 8 0 0. Z^*^^T» (Mz) 8 2 
, 6 0 0.Mw/Mn = 2. 2 5.Mz//Mn=3. 8 9o 

[0 0 8 3] 

9 mi^** V 5 KO^jS 
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ODPA62. 044g (2 00^ V^)V) , i^T^J h Jl^J:.> 1 2. 2 2 g 
(l0 05';-=e;W , ^^UUy^h>3g. \£Vi^y4. Sg. NMPSOOg 
, h;i/jii>5 0 g=S:Jnx.T. 1 8 0 IC. 1 6 5 r p m-CG O^S^Femic^LT-f ^ K 
tV=r-r~tLfZo ^itLT, ^ailBPDA2 9. 4 2 g (lOO^V^;!/) 
. FDA 6 9. 6 0 g (2 0 0 ^ . NMP 5 5 0 g. h ;U > 5 0 g 
iDx.> 1 7 sr. 1 7 0 r pmT-4^^2 O^mKfB. mWLfZo KJB^T^k. 
NMP7 0 g^mnLfZo 1 5%co.-KiM^ m?^i:^o^c:o 
[0 0 8 4] 

GPCl,zX;b^^ARZf^^M^:^(Dm^X-lt. (M) 7 1, 9 0 

0> (Mn) 2 8, 4 0 0. MM^^^^M (Mw) 7 5, 8 0 0 

> Z^i^^^M (Mz) 1 3 2, 3 0 0. Mw/Mn = 2. 6 6. Mz/Mn = 
4. 6 5o i^a:^^ff<^>^:^, 5 5 1 8 "C. 1 0 %^af± 5 5 2 6 0 

[0 0 8 5] 

##^Jl«*fe.-i.'V'1'^ m?S2 1 0 g (^°V^<V35. 7 g-^m 
^M^2(DKJ^*^^^fZo ir^t>%^ W?3. 6 4 g. >^T5 y b;l'a^>4. 8 
8 g. BPDAl 1. 7 7 g. Vi-^^mO. 4 5 g (5 5 . tT^; v>l 

. 6 g (2 0 5 'j^;!-) . NMP 1 5 0 g. h;Ua:.>3 0 g ^iO^. 1 8 0 "C. 
1 8 0 r pm-ee 0:^P^^^dL. 3 O^Mzaic Lt^o ov^TO D P A 1 2 . 4 1 
g. mTPE5. 8 5g. NMP15 0g. h 2 0 g =S:SPx.. 18 0'C. 

1 7 5 r pmfrCT4B#F^2 5 :55-r^RJS LfCo i^-mmx^i), -^lfe«LT^^ 

[0 0 8 6] 

:9^»25.t>'^*:59'^<^^0^(cj: (M) 9 7, 4 0 0. 
^S-^fi (Mn) 1 3, 0 0 0. (Mw) 6 5, 3 0 0. Z^^^ 

(Mz) 15 1, 1 0 0. Mw/'Mn = 5. 0. Mz/'Mn=ll. 6o 
TG-GTAM^cT)^^. 5%M»<i4 6 5t:. 1 0 %i^«{± 5 4 8 rr-^ 1) . 
6 0 0rtCi3Jt^^fiJi:8 6%T-^o7to 
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[0 0 8 7] 

mmm 2 4 5 ymm. 1 7 5 g ( 3 0 g jk^; ^ ^ k=^^*) t% ##m 

1 (^WJB^^y^fZo -^•^J:io%^mMm 2 CO 1 0 >f ^ tc. B P D A 

8. 2 3g. FDA14. 6 3 g. va^^O. 4 5 g. ei;v>'l. 6 g. N 
MPlSOg^ h;VJiV4 0 g^inx-fco 18 or. 1 3 0 r pm-et9>o < I9^t 
#1"^ tltJl 0^-t?^?^h^ofco 18 or. I b 5 X ^mT^Q Q^mm^^X^fz 
o 3 0^F^^<%LT. BPDA8. 2 3 g> ( 3 -T 5 y - 4 - 1: Kni^ v 

;^;l'.i^>3. 9 2 g. NMP l 5 0 g. b;V'J:>2 0 g=SriP;i. 18 
0 r> 1 7 0 r p m-T 4 2 5 ^FBm/S L/io LT ^) . 

[0 0 8 8] 

GPCicJ:^^^^l:25.Uf^5^fi:53':^&^^iliJ5eo ft^^ft (M) 8 0, 2 0 0. 

(Mn) 2 7, 8 0 0. (Mw) 9 6, 4 0 0. Z 

W-^^^^-^ {Mz) 1 9 5, 7 0 0. Mw/Mn = 3. 4 7. Mz/Mn=7. 
0 5o TG<^aiJ^<7)^:^. 5%M*{±4 2 4'C. 1 0 %M»(± 5 2 8 IQ-e^ . 
6 0 0'C<^^MJi8 3%"t?^o/co 
[0 0 8 9] 

mikM 1 0 ^s-^m^ 

1 0 ^ vmWL2 0 0 g (jkv ^ o g) tfitc. 

BDP2. 2 8 g. tfny V h^>^iE7Ktr5. 4 6 g. v^T^y b;UJi:/3. 6 
5 g. vo-i^^O. 5 g. H'ljv^l. 0 g. NMP9 4g. h;^a^>'4 0g* 
Snx.. 1 8 oriciniaLT^::^^^- o ov^-ei 8 or. 1 7 5 r pmT-7 5:0'r^R 
JStfCo Mzai-3 OdO-it-^LT. BPDA7. 3 6 g. mTPE3. 6 5 g. N 
MP8 6g. y)yy^>2 0 s^tXikX. 1 8 or. 1 6 0 r pmT-6^^4 553- 
fi\KB\^tzo —^Wim.'f^t^ Y)V'^^7y^\^fzo ^(omWLi)^h^') ^ ^ K7^;i/ 

2^ij^^h^fZo 

[0 0 9 0] 

G-pC\zX,h^^m'BLXf5i-=f-^^^(Dm^^l.fZo m^^^^ (M) 3 0. 9 

aJiE# 2004-3036738 



0 0 3 -0 9 0 5 4 6 ^--J 

) 

0 0> mm^^M (Mn) 1 1, 6 0 0. m&^:^^^Si (Mw) 7 4, 7 0 
0. Z¥*I;^^S (Mz) 2 2 3, 1 0 0. Mw/'Mn=6. 4 3. Mz/Mn 
= 19. 2o 

[0 0 9 1] 

^mm i(Di5 ^ 5 mm2 o o g (.i.-'; ^ < v^ms o g) 4>t\ # 

. ##MlO^*'M^ K2 0 0 gir. ODPA 1 1. 4 8 g. i^T5,y h?VJL 
>2. 2 6g. z^:^^mo. 4g. ei;v>0. 8 g. NMP 5 6 g. 
4 0 g=Sr^JDx.7to 18 or. 1 7 0 r p mlCT 7 0 ^r^RjS L/^o 3 O^Fb^^?^ 
LT. BPDA5. 44g. FDA12. 8 8 g. NMP 6 5 g. h;Vai^-20 
g^JP^fCo 1 8 or. 1 6 0 r pm-e5^K3 O^^-f^K/StfCo S^v^^KV^^ 

[0 0 9 2] 

GPCtlJ;-i>:^Tl^iy^^^^ii^^:J:Pj^l^/v^ «#-^^«.(M) 6 3, .5 0 

0. m-^m^^m. (Mn) 19, 100. mm^i^^^M (mw) 62, 000 

. Z^i^^^m (Mz) 1 1 0, 7 0 0. Mw/Mn=3. 2 5. Mz/Mn = 
5. 8 Oo ^^'K'S-^fo/io 5%M»{±4 4 0t:. 1 0 5 5 0 r. 6 0 

0t:tci3tt<l>3F»4{i:8 5%T?^o/co 
[0 0 9 3] 

^iiWii ^^K/S 

^M^JS 1 0 ^ K 1 4 0 g (^°v ^ < V^M 1 4 g) ff-e. ##M 

2(^-r 5 K'fbK^D'Irtfo/io i-^t?*,, ODPA 7. 6 3 g. i>^T ^ ^ b 

1. 5 0 g. va.^7i?0. 4 5 g. IfV v>l. 6 g. NMP 1 0 0 g. 
>4 0g*Jnx.. 18 or. 1 6 5 r pmlCT6 OtS^F^K/^^b^to ^zatc?^^L 
. BPDA3. 6 2 g. FDA8. 5 6 g. NMP 1 0 0 g. h;UJ^>30g* 
Jnx.. I 8 or. 1 6 5 r pm-C6B#FBl4 S^J^K^lSL/Co KJB'^^-^tSLmi' 

[0 0 9 4] 
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^^». ^&^:^^W\^LfZo m^^^^i (M) 2 7. 6 0 0> m^^^=f' 
m (Mn) 1 3, 3 0 0. S«¥*^^^» (Mw) 5 3, 1 0 0> Z¥*^^i^» 

(M z ) 1 4 3, 3 0 0 > Mw/M n = 3 . 4 7 . M z /M n = 9 . 3 5 o 
m^'H-ofZo 5%m»ti4 1 sr. 1 0%;^*Ji5 4 5 "Co 
[0 0 9 5] 

mmm 1 2 ri-^^s 
mMm Kovr 5 7 v9 1 5 5 1 0 0 g (jj^^'M ^ k# 

fil5g) ff'-e, ##^J2 0^lc;?r^o/Co ■T'&tJ*,, 0DPA6. 0 2 >^ 
r^yh;i/J^>l. 2 2 g, /^Pn^:?^ h ;y 0. 4 g. t:';>^>0. 8 g> NM 

P3 0g. h;vj^>3 0 g^Jnx.T. isot:^ i 7 o r pmtre o^r^^j^r^L 

/Co 6 0:55^rBl^JtLT. BPDA2. 9 4 g. FDA6. 9 6 g, NMP 3 5 g 
or. 1 6 5 r pm-C4^^2 S^^iSLyJio mzaJ'-^^^S:mLT 'fc^^:^*^;- 
[0 0 9 6] 

GPCt::j:^^i^»:S.O»^^^^a:^/fir=^zBiJ^o ^S^-da-?-* (M) 2 5, 9 0 0. 

(Mn) 1 4, 0 0 0. S»¥*^^i^» (Mw) 2 8, 7 0 0. Z 
(M z ) 6 8, 6 0 0. Mw/M n = 2 . 0 6 . M z /^M n = 4 . 9 
2o m^^ffl' i^^. 5%^*a4 4 5'C. 1 0%M»{i5 0 ir-e^J?. 6 0 
0 r^t^^^Sti 8 2%o 

[0 0 9 7] 
^M^J 1 3 

##^J 2 O 1 5 ^ ^ 1 0 0 g (:^°'M ^ K 1 5 g-^^t) ^'T'. H 

j&'eaj 7 ^r^fro /Co -r BDPl. 2 1g. BPDA3. 9 2 g. m-DAD 

E 2. 6 7 g. ^'N^lxn^;^ h>0. 4g. 8g. NMP 5 0 g. h 

;i/ji>3 0 g'SrjjP^. 1 8 0 1C. 1 0 0 r p mT' 1 0 ^FbIM. m#$-^T. 1 
8 or. 1 7 0 r pm-e6 OiS-K^^L/Co 1 O^F^^J^LT. i^';=^>vT5 
y (T^>flli4 2 5) 5. 7 g> h 3 0 g ^:Sn;i. ov^t?0DPA4. 1 
4 g. NMP 5 0 g^inx./Co #t&"t?l 6 0 r pm-ei ^ 5^mm<f h^—^. 
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ttj:^fZo 18 or. 1 6 0 r pm-e4^|§2 SiS^ra^/StTfco -^ifegLT^> 
[0 0 9 81 

G'PC\:.X.}b^^^RXf^=f'm^:^:^m^\.tzo m^^^l-Mi iU) 3 3, 3 0 
0. ^¥*^^i=-fl: (Mn) 1 7, 7 0 0. m&^^^^mi (Mw) 5 2, 10 0 
> Z¥±^^^:l: (Mz) 114, 10 0. Mw/Mn = 2. 9 4. Mz/'Mn = 
6. 4 4o fi^^t' J:;i> ^. 5 %(7)^^a:(i4 5 o*C. 1 0 %<^2^»{± 4 8 7 "C-C 
6 0 0t:T'<^>>^^i(i7 6%o 
[0 0 9 9] 

mmm 1 4 

^»J9~i 3o-®.i^°i;-r 5 Kc7)rM'^^is^,hibfc<D/ci6. 2@o#';^^ 

^S-^i (Mw) . (Mw/'Mn) :R.y^^^#0*§*SrTfE^ 1 icm LT^ 

i-o 

[0 10 0] 

[^1] 

^1 
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Mw 




mmm 


Mw 




Mw/Mn 


* 




Mw/Mn 




10 % ^ 

M 




— 


m8+ 

m2 


8 


65,300 
5.0 


465 


548 


86 


70,200 
2.26 


ms 


9 


96.400 
3.47 


424 


528 




74.600 
2. 75 


me 


1 0 


74, 700 
6.43 








109,200 
1. 86 


m8 + 
m9 


3 


62.000 
3.2 


440 


550 


85 


46.600 
2.11 


m3 + 
m9 


1 1 


53.000 
27 


418 


545 




35.900 
1.92 


M7 + 


1 2 


29, 600 
1. 72 


445 


501 


82 




-BSJ9 + 

m? 


1 3 


52.000 
2.19 


450 


487 


76 


36, 200 
1.86 


m6 + 












[0 1 0 u 











T-(±. 18 or. 2mm^mLfz^'v-( ^vii, 12 ox:. 2 4mmt^^Lx 
2 2 or. 2m^^mLfz:^^)-f<vii. 12 0V. 2 4mm'ci,^^ 
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ti^So ^i-B-'-J^"';^ ^ K^^K^tL^o K'^'-eo^^i^.i^-'M ^ k 

[0102] 

15 ^v^^ v<r>m%m.m. 

^WJQTx^ttf^jKU-Y^ (1 0%) I', jK'M^ Ktc^tLT2 0% 

0^-7 h^y vvTvKPC-5^^JdL:^Co v'; n >'^a./N-±tiKBM- 9 
03 (^^'ffc^MT5yi/-7>';^;y >^V>iJ^^pj) ^>^e>3--hL7t (100 

0 r p m X 2 0#> ov^t? 1 5 0 0 r p mt? 2 0 #) o ov^-e 1 0 ^Wi 9 0 °C-e 

M^tfco «i<^±ic^^5§[jpc-5=^'^;irl-^^-}^°';^< Ymm.^7.\£yzi^Y\^ 

fzo 1 0 0 0 r pm-e2 0#\ 5 0 0 0 r pmt?2 0#o x. P> tL/isJf ^ Kflg 
;^ > /N'i5^ - >- § , 2 k wMl^JE7KIS;d*BS#^ST- 3 8 0 m j mM\^fZo 

M^-AolSft^iS : NMP : 7>:= 1 : 1 : i ) i^i, y^r^mft 

L/it^. m-r ^r>^m7KTvK^U 9 or 3 0^. 2 0 ort- 

- y ^: '-Kv^MMft^ii^^:? tL/io 
[0 10 3] 

16 mf&L^')^ 
O-ex.^tLfc.-Jf'M? Ktc, vvT>^KPC-5=&^K';-r 

5 KH^L2 0%^iinL7t:o v V ^'i' aL/^-±^CKBM- 9 0 3 (-fSM-fb^^t 
^T^y >i^'^J) =S: 1 5 0 0 r pm-en- h LT> 9 0t:T'j^^ 

1 0:»-r^o ^<^±lC.i^°iM^ 1 0 0 0 r pmX2 0*!?. 5 5 0 0 r pm 

x2o#\ ;^tr>3-hu #^^^i^#4'T9 0'c. i o^t^v^-^^ tfco 

MJ?«0. 9 4y«m-e^o7to -^0±tC.i^°vM-7:i- h-T>(«iJ'ffi(7)T->^ 

mm.mmu^f\^fzo 

[0 10 4] 
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^ o 

[mi] 

H";^- (3, 4->^T^ y^:^y-f ;v) -tf^^i^VONMR 
[1112] 

[1114] 

[ms] 
[me] 

2 T G - G T A ffl^ 
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[1112] 




— ,_ 

4000.0 3000 2000 2500 JOOO 

cm-1 
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3/ 



[ma] 

dW/d(log M) 




2.0 3.0 4.0 5.0 6.0 7.0 8.0 

log M 
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4/ 



[III4] 



dW/ddog M) 




2.0 3.0 4.0 5.0 6.0 7.0 8.0 



log M 
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[HIS] 



TG 
GO 



100.00 



80.00- 



80.00 



TG-DTA 



255. 



DTA 




10.00 



"0.00 



—10.00 



000.0 



me] 



TG 

moo-F 



TG-DTA 



80.00- 



60.00- 



40.00 ' 



20.Q0- 



580. 4\J 



DTA 
100.00 
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#M2 0 0 3-0 9 0 5 4 6 ^—y. 6/E 
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mm] • ^B^Btt:^^-'; 4 ^ vtmMK. mm^. ^m^. mms^^ 

^ »^ t o 
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